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[54] Title of invention: Twisted-Tooth Tri-Roller Cone Bit 
[57] Abstract 

The present utility model is a type of insert tri-roller cone bit for petroleum and 
natural gas boreholes. It structurally differs from existing insert tri-roller cone bits in that 
the centerlines of the tips of the teeth inserted in the bit are not parallel to the centerline 
of the cone. Rather, when the bit is in an inverted position, the centerlines of the tips of 
the insert teeth are twisted counterclockwise at a certain angle relative to the cone 
centerline. Rock-breaking efficiency can be greatly increased, and well-drilling costs 
reduced, by using different twist angles for different tooth rows on each roller cone, 
depending on the conditions of different strata. It is not necessary to change other 
structural parameters. 




CLAIMS 



1 . A type of insert tri-roller cone bit for petroleum and natural gas boreholes, 
primarily composed of a bit body, roller cones, and teeth, and characterized by the fact 
that the centerlines of the tips of said teeth are twisted at a certain angle relative to the 
centerline of the cone. 

2. The insert tri-roller cone bit as described in claim 1, characterized by the fact 
that, when the bit is in an inverted position, the centerlines of the cutting insert tips are 
twisted counterclockwise 0° to 40° relative to the centerline of the cone. 
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DESCRIPTION 
Twisted-Tooth Tri-Roller Cone Bit 

The present utility model relates to a type of insert tri-roller cone bit which is 
especially suited to moderately soft to moderately hard strata in petroleum and natural 
gas well-drilling and is used to raise the rock-breaking efficiency of the bit. 

At present, the insert tri-roller cone bits in use in China and abroad are primarily 
composed of a bit body, roller cones, and teeth. In those in which wedge-shaped teeth or 
spoon-shaped teeth are inserted, the tooth tip centerlines are parallel to the centerlines of 
the cones. When bits have this type of structure, rock-breaking efficiency at the borehole 
bottom is to some degree diminished, and mechanical drill speed is lower during 
penetration. The reason for this is that, during penetration, the teeth tend to slide radially 
and tangentially at the borehole bottom. The tangential sliding speed is the sliding speed 
tangential to the tooth track. Radial sliding speed means the sliding speed of the teeth 
along the roller cone axis in the borehole bottom projection direction. The tooth sliding 
speed at the borehole bottom is a combination of its tangential sliding speed and its radial 
sliding speed. In all existing models of drill bits, the teeth are inserted so that the 
centerlines of tooth tips are parallel to the centerlines of the cones. In tri-roller cone bits 
having this type of structure, the tooth tip centerlines are not perpendicular to the sliding 
speed direction of the teeth at the borehole bottom. Therefore, the scraping area of the 
teeth at the borehole bottom is smaller, and its rock-breaking efficiency is lower. The 
object of the present utility model is to provide a high-efficiency twisted-tooth tri-roller 
cone bit that increases the scraping area of the teeth and thereby increases rock-breaking 
efficiency. 

The present utility model has the same main components as other existing bits. 
All are primarily composed of a bit body, roller cones, and teeth, The difference is that in 
the present utility model, the centerlines of the tips of the teeth inserted in each row on 
the insert tri-roller cone bit are twisted from the centerline of the cone by a certain angle 
0. The twist angles of the teeth on different rows of each roller cone are basically 
different. The twist orientation should ensure that, when the bit is in the inverted position, 
looking at the roller cones, the tooth tip centerlines are twisted counterclockwise relative ' 
to the cone centerline. The twist angles should be selected so as to ensure that the 
centerlines of the tips of the teeth on each row are perpendicular to the sliding speed 
direction of the teeth at the borehole bottom. 

The size of twist angle Q can be determined through the following algebraic 
formula: ■ 



1 V» A K r <»i \ 
= -2-jCirctg r — J 



1 



DESCRIPTION 



where 



K = 



0.5rcosfi 2 sin2a - Csinyffsina - ffcosa 
P 

Ccosa - iSsinffsina + rsmp 
P 



P = V(c 



+ rsin/?cosa) 2 -f(rsina-£) 2 



r is the tooth row radius, co 0 is the angular speed of the drill bit, a>i is the angular 
speed of the roller cone, p is the complement angle to the angle defined by the bit axis 
and the roller cone axis, S is the roller cone offset axis distance, C is the distance between 
the center of the tooth row and the projection of the bit axis onto the surface of the roller 
cone; a is the rotation angle around the roller cone axis for a point on the tooth tip 
centerline. All these parameters can be theoretically and experimentally determined. The 
present utility model takes advantage of the twisting of the teeth to cause the tooth tip 
centerlines on each row of teeth of the three roller cones to be perpendicular to the sliding 
speed direction of the teeth at the borehole bottom. Thus, it effectively increases the 
scraping areas of the teeth and raises the mechanical drilling speed. Once the 
improvement is made to the original insert tri-roller cone bit, the assembly cost of the 
present utility model basically remains unchanged. 

Further explanation of the present utility model is provided below in light of the 
attached drawing: 

The attached drawing is a general assembly drawing of an inset tri-roller cone bit 
in accordance with the present utility model. 

1 is a bit body; 2 is a roller cone; 3 is a tooth. The A view shows the twisting 
direction of the twist angle 6. The best twist angles 6 for said tooth tip centerlines 
according to the present utility model are between 0° and 40°. 

Site test results show that use of the present utility model results in a significantly 
higher rock-breaking efficiency of the insert tri-roller cone bit. The mechanical drill rate 
can increase by 18.9% to 80%, greatly lowering well-drilling costs and raising economic 
efficiency. 



ABSTRACT 



The present utility model is a type of insert tri-roller cone bit for petroleum and 
natural gas boreholes. It structurally differs from existing insert tri-roller cone bits in that 
the centerlines of the tips of the teeth inserted in the bit are not parallel to the centerline 
of the cone. Rather, when the bit is in an inverted position, the centerlines of the tips of 
the insert teeth are twisted counterclockwise at a certain angle relative to the cone 
centerline. Rock-breaking efficiency can be greatly increased, and well-drilling costs 
reduced, by using different twist angles for different tooth rows on each roller cone, 
depending on the conditions of different strata. It is not necessary to change other 
structural parameters. 
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